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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has 
been timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 
CFR 1.114. Applicant's submission filed on 1 1/21/08 has been entered. 

Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 27, 39 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fugate et al. (USP 6525594) in view of Tyckowski (USP 6359408) and Zhu et al. (USP 
5933047). 

Fugate et al.'s figure 2 shows an electronic system comprising: an integrated circuit 
comprising: an output buffer comprising a pull-up transistor (22) coupled between a pad (at Vo) 
and a first supply voltage; and a switch 32 coupled to the bulk of transistor 22, a hot-socket 
circuit (34) coupled to the pad and the first supply voltage, wherein the hot-socket circuit 
provides an output having a first state if a voltage on the pad is higher than the first supply 
voltage and a second state if the voltage on the pad is lower than the first supply voltage. 
Figure 2 fails to show a logic circuit coupled to the output of the hot-socket. However, 
Tyckowski's figure 1 shows a logic circuit 29 coupled to the output of comparator circuit 27 in 
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order to allow or prevent the output of the comparator controlling circuit 30. Therefore, it would 
have been obvious to one having ordinary skill in the art to add Tyckowski's logic gate 29 to 
couple to the output of Fugate et al.'s comparator 34 for the purpose of disabling the switching 
function when not needed. It is also seen as an obvious design preference to select the bulk of 
Fugate's transistor 22 to connect to Vdd when the logic circuit is enable dependent upon a 
particular environment to ensure optimum performance, see Fugate's figure 1 . Figure 2 further 
show that when the enable signal is in a disable state, the bulk of the pullup device is coupled to 
the higher voltage of the pad or the first supply voltage. Fugate et al.'s figure 2 further fails to 
show the detail of the switch 32. However, Zhu et al.'s figure 4 shows an integrated switch 
circuit (P3, P4, 102). It would have been obvious to one having ordinary skill in the art to use 
Zhu et al.'s integrated switch circuit for Fugate et al.'s switch 32 for the purpose of saving space. 
Thus, the modified Fugate et al.'s figure 2 further shows a first transistor (Zhu's P3) coupled 
between a bulk of the pull-up transistor and a source of the pullup transistor, and having a gate 
coupled to receive a control signal (output of 34); and a second transistor (Zhu'P4) coupled 
between a drain of the pullup transistor and the bulk of the pull-up transistor, and having a gate 
coupled to receive a complement of the control signal; wherein when the control signal is in a 
first state, the bulk of the pull-up transistor is coupled to the pad and when the control signal is 
in a second state, the bulk of the pull-up transistor is couple to the first supply voltage; and a 
drain-to-bulk diode of the pull-up transistor clamps a voltage received at the pad. 

As to claim 39, the modified Fugate et al.'s figure 2 shows an integrated circuit 
comprising: a pull-up MOS transistor (22) coupled between a pad and a first supply voltage; a 
pull-down MOS transistor (24) coupled between the pad and a second supply voltage that is 
lower than the first supply voltage; a first MOS transistor switch (Zhu's P3 that is used in 
Fugate's 32) having a source/drain terminal coupled to the first supply voltage; a second MOS 
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transistor switch (Zhu's P4 in Fugate's 32) coupled between the first MOS transistor switch and 
the pad, the second MOS transistor switch having a bulk terminal coupled to the bulk terminal of 
the first MOS transistor switch and a common source/drain terminal of the first and second MOS 
transistor switches; a comparator circuit (34) coupled to the pad and the first supply voltage, 
wherein the comparator circuit provides an output having a first state if a voltage on the pad is 
higher than the first supply voltage and a second state if the voltage on the pad is lower than the 
first supply voltage; and a first logic block (the added AND gate) configured to perform logical 
AND operation and responsive to output signal of the comparator circuit and an enable signal; 
and a second logic block (Zhu's 102) configured to perform logical inversion operation and 
responsive to the first logic block, the second logic block disposed between gate terminals of the 
first and the second MOS transistor switches 

As to claim 40, Fugate's figure 2 shows a first predriver circuit (8) coupled to a gate 
terminal of the pull-up MOS transistor; and a second predriver circuit (9) coupled to a gate 
terminal of the pull-down MOS transistor. 

3. Claims 28-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over Miyanaga 
et al. (USP 5514893) in view of Verhaege et al. (USP 6529359), Djakovic (USP 6351539), 
Fugate et al. (USP 6525594), Tyckowski (USP 6359408) and Zhu et al. (USP 5933047). 

As to claim 26, 28 and 29, the combination of Miyanaga et al., Verhaege et al, and 
Djakovic (USP 6351539) (see previous rejection of claim 1) shows all elements of the claim 
except for a switch circuit coupled to the bulk of the pull-up transistor. However, the 
combination of Fugate et al., Tyckowski, and Zhu et al. (see the rejection of claim 27) shows a 
circuit having switch circuit (the modified 32 and 34) coupled to the bulk of pull-up transistor 22 
in order to prevent sudden voltage drop at the bulk, thereby reducing output noise. Therefore, it 
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would have been obvious to one having ordinary skill in the art to add the modified Zhu et al.'s 
switch circuit to Miyanaga et al.'s pull-up transistor 4 for the purpose of reducing output noise. 

As to claim 30, the combination of the above references shows that the logic circuit is an 
AND gate. 

As to claim 31 , the combination of the above references fails to teach plurality of 
programmable logic elements. However, it would have been obvious to one having ordinary 
skill in the art to use the modified Miyanaga et al.'s circuit in a circuit comprising programmable 
logic elements in order to take advantage of the modified Miyanaga's benefit to the 
programmable logic elements circuit. 

4. Claims 36-38 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miyanaga et al.'s (USP 5514893) in view of Toyoshima (US 20010017755), Lin (USP 6552594) 
and Fugate et al. (USP 6525549). 

As to claim 36, Miyanaga et al.'s figure 1 shows an integrated circuit comprising: a pull- 
up MOS transistor (4) coupled between a first supply voltage and a pad; a pull-down MOS 
transistor (5) coupled between the pad and a second supply voltage that is lower than the first 
supply voltage; an active diode (2) having a second terminal coupled to the pad. Figure 1 fails 
to show a switch transistor coupled between the diode and the first supply voltage. However, 
Toyoshima's figure 2 shows diode D1 and switch F1 are coupled between pad 10 and Vcc in 
order to provide a controllable clamp circuit, and Lin's figures 1 1 a and figures 1 1 b show the 
function of the diode in circuit 60 will not be changed when the positions of switch P1 and the 
diode are exchange. Therefore, it would have been obvious to one having ordinary skill in the 
art to add a PMOS switch (i.e. Lin's transistor P1) connected between Miyanaga's diode 2 and 
the first supply voltage for the purpose of having more flexibility of enabling/disabling the clamp 
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diode 2. The modified Miyanaga et al.'s figure 1 further fails to show "a biasing circuit adapted 
to apply to bulk regions of the pull-up MOS transistor and the first MOS transistor switch the 
higher of a voltage applied to the pad and the first supply voltage". However, Fugate et al.'s 2 
teaches that a bulk of PMOS transistor is selectively coupled to the highest voltage in order to 
prevent sudden voltage drop at the bulk, thereby reducing output noise. Therefore, it would 
have been obvious to one having ordinary skill in the art to use Fugate et al.'s bias circuit to bias 
the bulks of the pull-up MOS transistor (4) and the added PMOS switch in order to reduce 
output noise and power consumption. 

As to claim 37, the modified Miyanaga et al.'s figure 1 further shows an input buffer (6, 7) 
coupled directly to the pad. 

As to claim 38, the modified Miyanaga et al.'s figure 1 further shows a first predriver (8) 
circuit coupled to a gate terminal of the pull-up MOS transistor; and a second predriver circuit 
(9) coupled to a gate terminal of the pull-down MOS transistor. 

As to claim 41, Miyanaga et al.'s figure 1 further shows a resistor (6) external to the 
integrated circuit. 

Response to Arguments 

5. Applicant's arguments have been fully considered but they are not persuasive. 

Applicant argues that there is no disclosure, whatsoever, in Tyckowski of a "logic block" 
that can "provide the control signal" that when placed "in a second state" can cause "drain-to- 
bulk diode of the pull-up transistor clamps a voltage received at the pad". However, the 
combination of Fugate and Tychoswki shows a logic block (the added AND gate) provide the 
control signal that when placed in a second state can cause drain-to-bulk diode of the pull-up 
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transistor clamps a voltage received at the pad. When the bulk of Fugate's transistor 22 the pn 
junction between the drain and the bulk of transistor 22 will clamp the output node vo. 

Applicant further argues that there is no motivation to combine Fugate with Tyckowski. 
However, Tyckowski used the AND gate to enable/disable the output of comparator circuit. 
Therefore, one skilled in the art would have motivated to use AND gate to enable/disable the 
output of Fugate's comparator in order to have more flexibility of controlling the bulk bias 
voltage. The intended function of Fugate will not be changed when adding the AND gate but 
would have more flexibility of controlling the bulk bias voltage. 

Applicant further argues that Fugate, even when taken in combination with Tyckowski 
and Zhu fails to teach or suggest "a logic circuit coupled to receive the output of the hot-socket 
circuit and an enable signal and to provide the control signal, wherein when the control signal is 
in a first state, the bulk of the pull-up transistor is coupled to the pad. ..The Examiner respectfully 
disagrees. N new ground rejection is introduced as necessitated by amendment. Furthermore, 
any "state" can be considered as "disable state" or "enable state". 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to QUAN TRA whose telephone number is 571-272-1755. The examiner 
can normally be reached on 8:00 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lincoln Donovan can be reached on 571-272-1740. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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